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TRANSMUTATIONS OF ATOMIC NUCLEI’ 


By Professor NIELS BOHR 
INSTITUTE OF THEORETICAL PHYSICS, UNIVERSITY OF COPENHAGEN 


Iv has been peinted out on an earlier occasion? that 


| in order to understand the typical features of nuclear 


transmutations initiated by impacts of material par- 


s ticles it is necessary to assume that the first stage of 
F *ny such collision process consists in the formation of 
| in intermediate semi-stable system composed of the 
iginal nucleus and the incident particle. The excess 
p “ergy must in this state be assumed to be tempo- 
® ‘rly stored in some complicated motions of all the 


particles in the compound system, and its possible 
subsequent breaking up with the release of some ele- 
mentary or complex nuclear particle may from this 
pont of view be regarded as a separate event not 


q (rectly conneeted with the first stage of the collision 


i ater of lectures given in the spring of 1937 at 

“s — universities in the United States. The illustrations 
of three slides shown in these lectures. 
‘. Bohr, Nature, 137: 344, 1936. 


process. The final result of the collision may therefore 
be said to depend on a competition between all the 
various disintegration and radiation processes from the 
compound system consistent with the conservation 
laws. 

A simple mechanical model which illustrates these 
features of nuclear collisions is reproduced in Fig. 1, 
which shows a shallow basin with a number of billiard 
balls in it. If the bowl were empty, then a ball which 
was sent in would go down one slope and pass out on 
the opposite side with its original energy. When, how- 
ever, there are other balls in the bowl, then the incident 
one will not be able to pass through freely but will 
divide its energy first with one of the balls, these two 
will share their energy with others, and so on until the 
original kinetie energy is divided among all the balls. 
If the bowl and the balls could be regarded as perfectly 
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smooth and elastic, the collisions would continue until a 
sufficiently large part of the kinetic energy happened 
again to be concentrated upon a ball close to the edge. 
This ball would then escape from the basin, and if the 
energy of the incident ball were not very large, the 
remainder of the balls would be left with insufficient 
total energy for any of them to climb the slope. If, 
however, there were even a very small friction between 
the balls and the basin or if the balls were not perfectly 
elastic, it might very well happen that none of the 
balls would have a chance to escape before so much 
of the kinetic energy were lost as heat through friction 
that the total energy would be insufficient for the 
escape of any of them. 


Such a comparison illustrates very aptly what hap- 
pens when a fast neutron hits a heavy nucleus. On 
account of the large number of particles which in this 
case constitute the compound system and their strong 
interaction with one another, we must in fact expect 
from this simple mechanical analogy that the lifetime 
of the intermediate nucleus is very long compared with 
the time taken by a fast neutron to cross a nucleus. 
This explains, first of all, that although the prob- 
ability for a heavy nucleus to emit electromagnetic 
radiation in such a time is extremely small, never- 
theless there is on account/of the long life of the 
compound nucleus a not quite negligible probability 
that the system instead of releasing a neutron will 
emit its excess energy in the form of electromagnetic 
radiation. Another experimental fact, which is easily 
understood from such a picture, is the surprisingly 
large probability of inelastic collisions, resulting in 
the emission of a neutron with a much smaller energy 
than the incident one. Indeed from the above con- 
siderations it is clear that a disintegration process of 
the compound system, which claims a smaller amount 
of energy concentrated on one single particle, will be 
much more likely to occur than a disintegration, in 
which all the excess energy has to be concentrated 
on the escaping particle. 

At first sight such simple mechanical considerations 
might be thought to contradict the fact, so well estab- 
lished from the study of the radioactive y-ray spectra, 
that nuclei like atoms possess a discrete distribution 
of energy levels. For in the above discussion it was 
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essential that the compound system would be formed 
for practically any kinetic energy for the incidey 
neutron. We must realize, however, that in the jm. 
pacts of high-speed neutrons we have to do with an 
excitation of the compound system far greater thay 
the excitation of ordinary y-ray levels. While the 
latter at most amounts to a few million volts, the 
excitation in the former case will considerably exceed 
the energy necessary for the complete removal of a 
neutron from the normal state of the nucleus, which 
from mass defect measurements can be estimated to 
be about eight million electron volts. 

Fig. 2 then illustrates in a schematic way the general 
character of the distribution of energy levels for a 
heavy nucleus. The lower levels, which have a mean 
energy difference of some hundred thousand volts, 
correspond to the y-ray levels found in radioactive 


nuclei. For increasing excitation the levels will rap- J 


idly come closer to one another and will for an ex- 
citation of about 15 million volts, corresponding to a 
collision between a nucleus and a high-speed neutron, 
probably be quite continuously distributed. The char- 
acter of the upper part of the level scheme is illus. 
trated by the two lenses of high magnification placed 
over the level diagram, one in the above-mentioned 


o+ 
Fig. 2 


region of continuous energy distribution and the othe 
in the energy region corresponding to the excitatic! 
which the addition of a very slow neutron to tl 
original nucleus would give for the compound syste! 
thus formed. The dotted line in the middle of the fit 
of the lower magnifying glass represents the excitatl™! 
energy of the compound nucleus when the kinebt 
energy of the incident neutron is exactly zero, ant 
the distance from this line down to the ground sti! 
is therefore just the binding energy of the neutrom” 
the compound system. 
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‘ed Information about the level distribution in the 
ont energy region near this line can be obtained from 
™ experiments on the capture of very slow neutrons with 
energies of a fraction of a volt. Thus if the kinetic 
ss energy of the incident neutron just corresponds to the 
the energy of one of the stationary states of the compound 
the system, quantum mechanical resonance effects will 
vel occur, Which may give effective cross sections for 
Pa capture of the neutrons several thousand times larger 
mn than ordinary nuclear cross sections. Such selective 
“ effects have actually been found for a number of ele- 
| ments, and it has further been found that the breadth 
a of the resonance region in all these cases is only a 
a small fraction of a volt. From the relative incidence 
- of selective capture among the heavier elements and 
ts from the sharpness of the resonances, it can be esti- 
ve mated that the mean distance of levels in this energy 
ap. region is of the order of magnitude of about 10-100 
a electron volts. In the field of the lower magnifying 
my glass in Fig. 2 there are indicated a number of such 
ie levels, and the circumstance that one of these levels 
¥ & is very close to the dotted line corresponds to the pos- 
ins sibility of selective capture for very slow neutrons in 
ne The distribution of energy levels indicated in Fig. 2 


Sis of a very different character from that with which 
S we are familiar in ordinary atomie problems where 
Fon account of the small coupling between the indi- 
» vidual electrons bound in the field round the nucleus 
® the excitation of the atom can in general be attributed 
® to an elevated quantum state of a single particle. 
= The nuclear level distribution is, however, just of the 
type to be expected for an elastic body, where the 
: energy is stored in vibrations of the system as a 
BH whole. For, on account of the enormous increase in 
s the possibilities of combination of the proper fre- 
® quencies of such motions with increasing values of the 
© total energy of the system, the distance between neigh- 
® boring levels will decrease very rapidly for high excita- 
tions. Indeed, considerations of the above character 
5 are well known from the discussion of the specific heat 
of solid bodies at low temperatures. 

Thermodynamieal analogies can also be applied in a 
 ‘ruitful way for the discussion of the disintegration 
of the compound system with release of material par- 
the me ticles, Kspecially the ease of emission of neutrons, 
tio Where no forces extend beyond proper nuclear dimen- 

the HAE Sions, exhibits a very suggestive analogy to the evapo- 


a 3 ration of a liquid or solid body at low temperature. 


tio 


4 Be The phenomenon of selective capture of slow neutrons, 
& shes shows an interesting formal analogy with optical 
4 aespmge has especially been studied in a paper of G. 
i — and E. Wigner (Phys. Rev., 49: 642, 1936). Esti- 
SS ates from experimental evidence of the breadth of the 
state iia ne: Were first given by O. R. Frisch and G. Placzek 
1 Retain 137: 357, 1936). and have been discussed in 

e (Ph S im a recent paper by H. Bethe and G. Plaezek 

Rev., 51: 450, 1937). 
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In fact, it has been possible from the approximate 
knowledge of the level system of nuclei at low excita- 
tions to get an estimate of the “temperature” of the 
compound nucleus, which leads to evaporation prob- 
abilities for neutrons consistent with the lifetimes for 
the compound system in fast neutron collisions derived 
from the analysis of experiments.* 

Fig. 3 illustrates the course of a collision between a 
fast neutron and a heavy nucleus. To follow the simple 
trend of the arguments, an imaginary thermometer has 
been introduced into the nucleus. As the figure shows, 
the scale on the thermometer is in billions of degrees 
centigrade, but in order to get a more familiar measure 
for the temperature energy, one has also added another 
scale to the thermometer showing the temperature in 
millions of electron volts. The figures give the different 
stages of the collision process. To begin with, the 
original nucleus is in its normal state and the tempera- 
ture is zero. After the nucleus has been struck by a 
neutron with about ten million volts kinetie energy, a 
compound nucleus is formed with-18 million volts 
energy, and the temperature is raised from zero to 


a 


Fie. 3 


roughly one million volts. The irregular contour of 
the nucleus symbolizes the oscillations in shape corre- 
sponding to the different vibrations excited at the tem- 
perature in question. The next figure shows how a 
neutron escapes from the system and the excitation, 
and accordingly the temperature, is somewhat lowered. 
In the last stage of the process the remaining part of 
the energy is emitted in the form of electromagnetic 
radiation and the temperature drops down to zero. 
The course of the collision described above is the 


4 The idea of applying for the probability of neutron 
escape from compound nuclei the usual evaporation for- 
mula was first proposed by J. Frenkel (Sow. Phys., 9: 
533, 1936). A more detailed investigation on the basis 
of general statistical mechanics is given in a paper by 
V. Weisskopf (Phys. Review, in print). 
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most probable one if the energy of the incident neutron 
is large, but for lower energies of the neutron the 
probabilities of escape and of radiation will beeome 
of the same order of magnitude, giving rise to a con- 
siderable probability for capture. If we finally go 
down to the region of very slow neutrons it is known 
experimentally that the probability for radiation is 
even very much larger than the probability of escape. 
It will, however, be clear that in this case the analogy 
between neutron escape and evaporation will be quite 
inadequate, because the mechanism of escape, like the 
formation of the compound system, involves here 
specific quantum mechanical features which can not be 
analyzed in such a simple way. 

A quantitative comparison between ordinary evapo- 


ration and neutron escape can in fact be carried 


through only in case of excitation energies of the com- 
pound system, very large compared with the energy 
necessary for the removal of a single neutron, for only 
in this case will the excitation of the residual nucleus 
left after the escape of a neutron be nearly equal to 
that of the compound system, as is assumed in the 
usual evaporation phenomena where the change in the 
heat content of the bodies concerned during the escape 
of a single gas molecule is negligibly small. The above 
considerations can therefore be applied in this simple 
form only when the change in the temperature in going 
from the second to the third stage in Fig. 3 is com- 
paratively small. 

Although the conditions for the application of the 
evaporation analogy are in general not strictly fulfilled 
in the experiments on fast neutron impacts so far ear- 
ried out, there are still a great number of more qualita- 
tive consequences derivable from the analogy, which 
are very useful in the discussion of such collision proe- 
esses. For instance, the above-mentioned large proba- 
bility of energy loss in collisions between fast neutrons 
and nuclei just corresponds to the facet, that the mole- 
cules released in ordinary evaporation do not take the 
whole energy of the hot body, but that they in general 
come off with the much smaller energy per degree of 
freedom corresponding to the temperature of the 
evaporating body. It should further be expected 
from the thermodynamic analogy that the released 
particles would have an energy distribution around 
this mean value which corresponds to the Maxwel- 
lian distribution. If the energy of the incident neu- 
tron is several times larger than the binding energy 
per particle, it can moreover be predicted that not one 
single particle but several particles, each with an 
energy small compared to that of the incident particle, 
will leave the compound system in successive separate 
disintegration processes. Nuclear reactions of this 
type have actually been experimentally found to take 
place in a number of cases. 
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The above considerations can also be applied to the 
release of charged particles like protons and 6-particle 
from the compound system, but it must be kept in ming 
that in this case the latent heat of evaporation is yo 
simply the binding energy of the charged particle, hy 
that we have to add to this the electrostatic energy dye 
to the mutual repulsion of the escaping particle and 
the residual nucleus. This repulsion will moreoye; 
have the effect of speeding up the particles after thei 
escape from the nucleus, and the mean kinetic energy 
of the charged particles will thus be larger than that 
of the neutrons by an energy amount correspond- 
ing to this repulsion. We should, therefore, expect 
that the most probable energy of the emitted particles 
would be approximately equal to the sum of the tem. 
perature energy and the electrostatic repulsion, an( 
that the probability for the emission of charged par- 
ticles with still larger energies would, as in the case of 
neutrons, decrease exponentially according to a Max. 
wellian distribution. This preference for nuclear 
processes, where the escaping charged particle takes 
only a part of the available energy, leaving the resi ual 
nucleus in an excited state, is in fact one of the most 
striking features of a great number of reactions in 
which protons or a-particles are emitted from the con- 
pound system. 

So far we have mainly been concerned with nuclear 
processes initiated by impacts of neutrons. Similar 
considerations concerning the formation of an inter- 
mediate state will, however, apply for collisions be- 
tween charged particles and nuclei; but in this case 
it must be taken into account that the repulsive electric 
forces acting between the positively charged nuclei may 
often for small kinetic energies of the incident particle 
prevent or make less probable the contact necessary for 
the establishment of the compound nucleus. The con- 
bined action of this electrostatic repulsion of nucleat 
particles at great distances and their strong attraction 
at small distances can in fact be simply described by 
saying that the nucleus is surrounded by a so-called 
“potential barrier’ which the incident charged 
ticles have to pass in order to come in contact wil 
the nucleus. As is well known from the explanatio 
of the laws governing the spontaneous a-ray disinteg?i- 
tion of radioactive nuclei, a charged particle may ™ 
quantum mechanies have a probability of penetrating 
through such a potential barrier, even in eases whet? 
the particle on classical mechanics, on account of ts 
insufficient energy, would be stopped at the surface 0 
the barrier. This quantum mechanical effect gives also 
a familiar explanation of the experimental fact ths! 
slow protons, when striking not too heavy nuclei, hav? 
been found to have a considerable probability of Pp! 
ducing nuclear disintegrations, even for energies whe 
classically the particles would be prevented by the 
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electrie repulsion from coming in contact with the 


bombarded nucleus. 
Another interesting feature in collisions between 


charged particles and lighter nuclei is the remarkable 
resonance effects found for disintegrations caused by 
impacts of protons and a-particles. As in the case of 
selective effects of slow neutrons, such resonances must 
be ascribed to the coincidence of the sum of the energies 
of the incident particle and the original nucleus with 
a stationary state of the compound system correspond- 
ing to some quantized collective type of motion of all 
Especially in case of a-par- 
tice impacts, much information concerning the distri- 
bution of highly excited levels in lighter nuclei has been 
derived from such resonance effects. In contrast to 
the dense distribution of levels found in heavier nuclei, 
the spacing of the levels in this case is as large as 
several hundred thousand volts for an excitation con- 
siderably higher than ten million volts. This result 
can, however, be readily understood if one realizes 
that the lowest excited levels are farther away from 
each other for light nuclei than for heavier and that 
therefore the number of possible combinations of 
these levels in a given energy region is much smaller 
in the first ease than in the second. 

Not only the distances between the resonance levels, 
but also their half value breadths, are in general much 
larger in lighter nuclei than in heavier, indicating that 
the lifetime of the compound system is very much 
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shorter in the former case than in the latter. This 
comes first of all from the circumstance that the 
resonances in heavy nuclei are found only for very 
slow particles, where the probability for escape is ex- 
tremely small, so that the lifetime of the compound 
system is only limited by the probability of emission 
of electromagnetic radiation, whereas in lighter nuclei 
the lifetime is in general entirely determined by the 
possibility of releasing comparatively fast particles. 
Quite apart from this, we should, however, expect that 
the lifetime of a heavy nucleus—even if the nucleus 
were highly enough excited to emit fast particles— 
would be much longer than of a light nucleus on 
account of the lower temperature to be ascribed to a 
heavy nucleus than to a lighter one for a given excita- 
tion energy. 

In fact, it would appear that quite simple consider- 
ations such as those here outlined enable us to account 
in a general way for the peculiar features of nuclear 
reactions initiated by collisions. Likewise it seems 
possible to explain the characteristic differences be- 
tween the radiation properties of nuclei and those of 
atoms by means of similar considerations based also 
essentially on the extreme facility of energy exchange 
between the closely packed nuclear particles as com- 
pared to the approximately independent binding of 
each electron in the atom. The closer discussion of 
such problems will, however, claim more detailed con- 
siderations, which lie outside the scope of the present 
brief report.® 


PHYSICS TEACHING IN THE SOUTH’ 


By Professor L. L. HENDREN 
DEAN OF ADMINISTRATION AND PROFESSOR OF PHYSICS, THE UNIVERSITY OF GEORGIA 


PRESIDENT RicuTMYER of our association in his let- 
ter inviting a paper for this program suggested that 
it might be appropriate, on this the first joint meeting 
of the national group of physicists and the south- 
eastern section, to discuss some of the peculiar prob- 
lems of the South with reference to physics and physics 
teaching. 

In suggesting the paper, I suspect, although he did 
not say so, that the president had in mind a fact, 
known to all of us, that from the view-point of per 


_ ° Besides the total energy of the compound system also 
its spin and other symmetry properties may, as often 
pointed out, be of importance for the analysis of reso- 
hance phenomena. How such considerations can be 
brought into connection with the general picture of nu- 
Clear reactions here presented is discussed in a paper by 
F. Kalekar, I. R. Oppenheimer and R. Serber to appear 
shortly in Physical Review. 

‘A paper presented before the American Association of 
Physies Teachers, Chapel Hill, N. C., February 27, 1937. 
Somewhat condensed. 


capita production the South has contributed and is 
contributing much less to scientifie progress than the 
country as a whole, especially certain industrial sec- 
tions. For instance, in a certain statistical? study 
made in 1927 of the geographical distribution as to 
place of birth of the one thousand starred scientists 
in “American Men of Science” the South Atlantic 
states showed a ratio (corrected for population) of 
one to two as compared with the Middle Atlantic states 
and one to three as compared with the New England 
states. It is significant, however, as showing progress 
that in 1903, twenty-four years earlier, a similar study 
shows an unfavorable ratio of one to eight of the South 
Atlantie to the New England states and one to five to 


6 A more comprehensive account of the development of 
the ideas here presented will be published shortly in the 
Proceedings of the Copenhagen Academy by Mr. F. 
Kalckar and the writer. 

2See American Journal of Sociology, March, 1931. 
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the Middle Atlantic states. I suspect, however, that if 
these studies had been based on place where the work 
was done rather than the place of birth, the comparison 
would have been much more unfavorable to the South. 

In trying to gather data for this discussion I sent 
out a questionnaire to about fifteen professors of 
physics, including all the state universities in the 
southeast and a few typical non-state-supported insti- 
tutions. The idea was to get a cross-section of opinion 
rather than to make a comprehensive survey. At the 
time of writing this paper I had rather complete re- 
plies from twelve institutions as follows: Universities 
of Virginia, North Carolina, South Carolina, Georgia, 
Florida, Mississippi, Louisiana, Mississippi A. and M. 
College, Vanderbilt, Emory University and George 
Peabody College. 

My first question was: What conditions (if any) 
are unique to the South (particularly your state) which 
demand a different type of physics course (either 
introductory or advanced) than for other sections of 
the country? The replies, most of them in general 
agreement, can be summarized as follows: High-school 
preparation, especially in mathematics, in general 
poorer than for many other sections; relatively little 
intellectual interest in scientific matters, especially 
physics, on the part of either the general publie or 
high-school and college students. There was some 
reference to disadvantages of a “languid” climate. It 
was emphasized by several men, some of them northern 
men with wide experience with students from sections 
other than the South, that from the view-point of 
native ability there was nothing unique in the south- 
ern students, or, as one northern man expressed it, 
“Southern students are just as smart and eager as those 
from other sections.” 

As to languid climate, I do not believe that this is 
an important factor. Several recent studies, as for 
instance, those in Vance’s “Human Geography of the 
South,” have indicated that this factor, as related to 
intellectual achievement, has little weight. I might 
say that also as related to physical stamina and achieve- 
ment there is little to the theory that the southern 
climate weakens achievement. Two facts can be cited 
here on this point. First, the remarkable stamina and 
endurance shown by southern soldiers in the Civil War; 
and, second, the rise to preeminence of southern ath- 
letes in football and other sports. When the southern 
teams were being consistently defeated in football 
many attributed this to climate influences, whereas it 
was really due to lack of interest in football in high 
schools and colleges. 

As to the statements that in general southern stu- 
dents come into college more poorly prepared to do 
high-grade work than students from many other sec- 
tions, there is no doubt as to the facts. This is espe- 
cially true with reference to inadequate preparation 
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in elementary science and mathematics.’ This is to be 
expected, when we consider that even in the last twenty 
years, when the South has bettered its relative stand- 
ing, the average per capita income of a southern citizey 
is about 50 per cent. of that of the country at large 
and the average expenditure of money, on either a per 
capita or per student basis, for school purposes from 
all government agencies is only about one third that of 
the national average. In the South we are not only 
poor but not educationally minded. Of course there 
are many exceptions to this meager support of schools, 
especially in the large cities and in a few states. 

In this connection there is a vital point as related 
to the length of the secondary school period in some 
southern states as compared with other sections. In 
the state of Georgia about 75 per cent. of the freshmen 
come from eleven-year high schools, i.e., seven years of 
elementary and four years of high-school work; and 
25 per cent. come from twelve-year schools, i.e., eight 
years of elementary and four years of high-school 
work. In contrast with this in the United States as a 
whole the twelve-year school organization predomi- 
nates. Recently, at the University of Georgia, Pro- 
fessor A. 8. Edwards has made a study of the relative 
achievement in college of graduates of eleven- and 
twelve-year high schools. In both the entering classes 
of 1934 and 1935 there was a marked difference in 
favor of the twelve-year school graduate as judged 
from their freshman scholastic records and from their 
scores on a series of nation-wide comprehensive ex- 
aminations set by the American Council on Education 
and taken by every entering Georgia freshman. On 
the American Council on Education general entrance 
examinations the twelve-year school graduates stood 
above the national average or 50 percentile rank, while 
the eleven-year school graduates stood at the 30 per- 
centile rank; this brings the group as a whole only 
to a 35 percentile rank. It was shown in this study 
that this ranking was not a matter of chronological 
age, but in all probability resulted from the longer 
and better school training offered by the well-supported 
twelve-year schools from the large cities as contrasted 
with the poor training offered by poorly equipped 
small town and rural schools. This clearly indicates 
that standards in southern colleges could be raised if 
the twelve-year school organization predominated. As 
to high-school preparation of southern students in 
physics; from the limited data in hand it appears that 


- perhaps 30 per cent. of entering freshmen present 


high-school physics units, whereas for the country 4s 
a whole the figure is above 50 per cent. The situation 
as to poor mathematics preparation is also bad in the 
South and likely to get worse, as there is a general 
movement in the southern schools to reduce the amount 


3 See Bryan, ‘‘Contemporary Georgia,’’ chapter 2. 
4See High School Quarterly, May, 1936. 
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of required mathematics. This movement is also very 
strong in other sections and should, in my opinion, be 
combatted by this association. 

As to the statements of lack of intellectual interest 
in science and physics on the part of college students, 
this lack perhaps extends, regrettably, over the whole 
country, but is doubtless relatively greater in the 
southern regions. The South is predominantly an 
agricultural and not industrial section and, of course, 
where the applications of physics are constantly before 
the people there is a greater interest in both the applied 
and pure aspects of the science. On this point of 
industrial developments, there are many indications 
of a rapid shift of economic values in the South from 
agriculture to industry. For instance, statistics show® 
that there was 7.9 per cent. shift in this direction in 
the nation as a whole in 1931 but a 30 per cent. in- 
crease in the South Atlantic states. The figures refer 
to dollars added by manufacturing process as related 
to each dollar of gross agricultural income. A new 
industry of great promise in the South lies in the 
application of the scientific work of the southern 
chemist, Dr. Charles Herty, on the southern pine tree 
in its relation to paper manufacturing. Already about 
$10,000,000 is invested in this new industry and 
shortly, it is estimated, another $20,000,000 will be 
invested. This industry bids fair to rival the textile 
industry as the South’s chief wealth producer. There 
is great promise also for southern agriculture and in- 
dustry in the work of the American Chemurgie Council 
in their advocacy of research on the possible use of 
agricultural products in industry. Interest in the 
science of physies and its progress are closely related 
to industrial developments in a region and so if time 
permitted it might be of interest to trace the relative 
development of industry in the South and other 
regions since the founding of the nation.® Suffice it 
to say that in the early part of the last century before 
the large factory systems developed anywhere and in 
the handieraft stage of manufacturing history, it was 
by no means clear to contemporary observers that the 
South would not be an important, if not the most 
important manufacturing section of the country. At 
the critieal period of the introduction of the factory 
system in this country the invention of the cotton gin 
and the supply of cheap slave labor lured the southern- 
ers away from industry to an agricultural civilization 
which, until the devastating effects of the Civil War 
destroyed it, made the South prosperous and contented. 
As so graphieally deseribed in the current “best-seller” 
novel, “Gone with the Wind,” the war and its after- 
math of reeonstruetion left the South with man power 
depleted and resourees destroyed and faced with the 
Vital problem of a mere existence. Only since the turn 


‘‘Contemporary Georgia,’’ chapter 4. 
id. 
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of the century have many sections recovered from this 
vital blow and begun to establish a saner agriculture 
than purely cotton growing and to develop industries. 
and to pay adequate attention to elementary and higher 
education. As shown by Professor Odum,’ of the 
University of North Carolina, and many others, there 
are many evidences that the South is on the eve of a 
larger industrial expansion. Since 1880 the South has 
increased its industrial development on a par with that 
of the country as a whole and has recently gained a 
little relatively in the industrial race. 

It is significant to me in connection with the idea 
that there is a relation between industrial developments 
and interest in pure and applied science, that in the 
South as a whole, during the first third of the last 
century the South was holding its own with other sec- 
tions not only in industry but also in interest in science 
and scientific work. This to my mind is proved in the 
recent book by Professor Johnson, of Virginia, on 
“Scientific Interests in the Old South.” I have first- 
hand knowledge that his statements are correct with 
reference to the important position science had before 
the Civil War at the University of Georgia.* This 
knowledge comes from the old apparatus of the period 
at the university when I went to Athens, from the 
record of the minutes of the board of trustees as to 
the purchase of apparatus and from the eminent men 
filling the scientific chairs and their publications. in 
fact, I believe that physics equipment and instruction 
at that time in the university were on a par with all 
except a few of the large colleges in the country and 
even with them the comparison was not very unfavor- 
able. Much to my regret, this is not true to-day, espe- 
cially with reference to equipment and conditions of 
work. That scientific men of the old South were very 
active in science is indicated by the fact® that the first 
president of the American Association for the Ad- 
vancement of Science was Professor W. B. Rogers, of 
the University of Virginia, and that in 1861, on the 
outbreak of the Civil War, the president was F. A. P. 
Barnard, of the University of Mississippi, the vice- 
president was Robert W. Gibbes, of South Carolina, 
and the secretary was John W. Mallet, of Alabama. 

But to return to my questionnaire. My second ques- 
tion was: “What unusual organization of courses at 
your institution have you in effect to meet these unique 
conditions ?” 

In answer to this question two institutions, the Uni- 
versities of Florida and Georgia, indicated not only an 
unusual organization of introductory science courses, 
but of the whole junior division curriculum. Both of 

7See Odum’s ‘‘Southeastern Regions,’’ University of 
North Carolina Press. 

8 See University of Georgia Bulletin by R. P. Stephens 
on ‘‘Science in the South.’’ 


9 See ‘‘Scientific Interests in the Old South,’’ p. 196. 
D. Appleton-Century Company. 
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these institutions have followed the lead of the Uni- 
versity of Minnesota and the University of Chicago 
in stressing the necessity of devoting the first two col- 
lege years to rounding out a student’s general education 
rather than encouraging early departmental specializa- 
tion and have installed a rather rigid program of 
required courses of the survey type in the social 
sciences, the humanities, the biological sciences and the 
physical sciences. In both institutions about two thirds 
of all the work of the freshman and sophomore years 
in the general degrees is of the survey type. The 
syllabi of the courses in both institutions have been 
written specifically to meet typically southern condi- 
tions. 

Returning to the questionnaire answers of the re- 
maining ten institutions analyzed as to introductory 
course organization: Two, Kentucky and Louisiana 
State, have courses in physics of the non-laboratory 
survey type. The University of Kentucky reports 
their course as especially successful. Five institutions, 
Virginia, South Carolina, North Carolina, George Pea- 
body and Emory, have no such survey type courses. 
Two, Vanderbilt and the University of Mississippi, are 
planning to install a survey type course next year. 
One, the Mississippi A. and M. College, reports that 
they have tried out a survey type course and abandoned 
it as inadequate for their conditions. George Peabody 
College reports having tried out several type survey 
courses and thinks that the type offered at the end of 
the senior division is the most successful. Emory Uni- 
versity reports an elective course on “The History and 
Application of Physies to the Development of Civiliza- 
tion.” Louisiana State mentions an interesting course, 
to meet regional needs, on geology physics and designed 
for geophysical prospectors for oil and gas. 

In answer to a question as to any courses offered of 
a distinctive type not having any regional condition 
back of them, Emory and North Carolina mentioned 
courses in biophysics and x-ray technique. Florida 
mentioned an unusual organization of individual labo- 
ratory work, where very meager instruction is given 
in the manual and students left to their own devices. 
The University of Mississippi mentioned a successful 
practice of modifying their graduate courses each year 
to meet individual needs. 

Thinking it might be of interest, I included among 
my questions one on the experience of various institu- 
tions in the South with the comprehensive tests on 
general physics administered by the American Council 
on Edueation. Of the six institutions who have used 
the test who reported an opinion as to their value, 
about half expressed an opinion that they were well 
worth while and the other three were doubtful as to 
their value. Typical comments are: “Tests are very 
worthwhile as a whole.” “Tests have good suggestive 
value, pick out low-grade and high-grade students but 


SCIENCE 


VoL. 86, No. 2295 
do not check with other work as a whole.” “Tests 
regiment students and professors too much.” 

Speaking of these tests, I think the fact is significant 
that a surprisingly large number of very high indj- 
vidual scores came from students from small colleges 
with poor equipment, some of them in the South, 
Equipment and highly trained technical men as teach- 
ers are of course very desirable, but native ability of 
students and the inspiration of a good teacher go 
long way in offsetting handicaps of equipment and 
apparatus. 

Thinking it might be of interest to know the relative 
records of southern students and those from other sec- 
tions I obtained, through the courtesy of Dr. Beers, 
from the cooperative test service of the American 
Council on Edueation, the scores of 28 typical southern 
colleges on the general physies tests given last year, 
Running up a rough average, it develops that these 
28 southern institutions show a percentile rank of 
about 33 based on all institutions in the country taking 
the test. Five of the 28 institutions showed scores 
above the 50 percentile rank; among these were the 
only two state universities for whom data were given. 
The percentiles of these institutions were 60 and 71, 
well up in the national average. 

I included, also, to those institutions stating in their 
catalogues that they offer the Ph.D. degree, a question 
as to the number of such degrees granted by them in 
Physics—“(1) in the last fifteen years; (2) for all 
time?” Their replies are as follows: 


Last 15 


years All time 
North Carolimar 12 12 
Kentucky fest 1 1 


I also included a question as to the prospects for an 
improved research program in the next five years as 
compared with the past five years. All except two of 
the institutions said that the prospects were good for 
better support for research and so better research. 
Louisiana State reported that with a new building, 
modernly equipped, their prospects for successful re- 
search in the next five years have been tremendously 
increased. 

In conclusion, I wish to say that, although conditions 
as to physics teaching and research in the South are 
far from what they should be, there are many sighs 
that the near future will see this section take its prope? 
place in the scientific developments of the nation. Not 
the least of these signs is the organization of the new 
Southeastern Section of the American Physical S- 
ciety and the large attendance of southern physicists 
at the meetings held so far, including this meeting. 
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SCIENTIFIC EVENTS 


REPORT OF THE BRITISH FORESTRY 
COMMISSION 


Tue seventeenth annual report of the British For- 
estry Commission with the details of a plan for affor- 
estation and forest workers’ holdings in connection 
with the Special Areas of England and Wales is given 
in the London Times. 

The areas concerned are the mining districts of 
South Wales, Durham and Tyneside, Haltwhistle and 
West Cumberland. It has been estimated that within 
about 15 miles of these Special Areas there are some 
200,000 acres of land which might be acquired for 
afforestation and that 1,000 forest workers’ holdings 
might usefully be established. As a first instalment, 
covering three years and largely as an experiment, the 
commissioners were authorized to acquire and to begin 
planting 100,000 acres and to establish 500 holdings. 

The financial provision for the year beginning April 
1, 1936, amounted to £200,000, thereby increasing to 
£700,000 the total sum voted by Parliament to the 
Forestry Fund in that year. The plans were an- 
nounced late in February, 1936. The report surveys 
the first seven months of preparatory work. Three 


| factors were involved: provision of suitable small trees 
| for planting, aequisition of land and provision of 


skilled staff. 
Steps were taken in the spring of 1936 to cultivate 
a larger area—over 100 acres—of nursery ground and 


to sow seed additional to normal requirements. The 


largest new nursery established was at Tair Onen, 
near Cardiff. Up to May, 1937, the acquisition of 
14,100 acres of plantable land had been completed and 


| the acquisition of an additional 23,600 plantable acres 


had been approved; 86 forest workers’ holdings had 


B been completed or were in course of establishment. 


No additional planting was possible in the winter of 


| 1936-37, but plans are being made for the planting of 
3,350 acres in 1937-38. 


The report states that the scheme for the Argyll 
National Forest Park has now taken definite shape. 


3 The park comprises two closely adjoining areas in an 


spoilt and almost uninhabited district immediately 
west of Loch Long. The area, which is approximately 
of 100 square miles, ineludes within its present bound- 
ary the hills and glens around Arrochar, Ardgoil, 
publie 
camping ground, ear park and buildings for the use 


of campers have recently been provided at Ardgartan. 


The Argyll Park having been found so far to be 


Successful, the commissioners have been encouraged to 
Consider the formation of a somewhat similar area in 
7 Wales, A committee, of which Lieutenant-Colonel J. 

C. Wynne Fineh is chairman, is now examining the 


possibilities of the commission’s areas in Snowdonia as 
a further national forest park. 

The total area of land in the commissioners’ con- 
trol is now about 954,500 acres. The area planted last 
year was 20,576 acres, bringing the total area planted 
by the commission to 296,452 acres. 


THE PROPOSED REINCORPORATION OF 
THE AMERICAN CHEMICAL SOCIETY 


At the annual meeting of the American Chemical 
Society, to be held at Rochester, N. Y., from Septem- 
ber 6 to 10, a general assembly is called for 2 o’clock 
on the afternoon of September 8, to act upon a reso- 
lution authorizing the directors to take such steps as 
are necessary to reincorporate the society, either under 
the laws of the District of Columbia or by act of the 
Congress. 

Industrial and Engineering Chemistry writes: 


The directors have given this matter careful and de- 
tailed consideration and are convinced that such incor- 
poration is in the best interests of the society. With such 
incorporation the status of the society as a national or- 
ganization is firmly established and its freedom to operate 
in any state or any group of states is made certain. It 
would place the society in a position where it may hope 
to obtain a central home like that of the National Acad- . 
emy of Sciences, the American Pharmaceutical Associa- 
tion, the National Education Association, the National — 
Geographie Society and the Carnegie Institution. Being 
national in scope, indeed international, our members will 
have an esprit de corps and a feeling of corporate unity 
which they do not altogether possess by our present in- 
corporation in a single state. Our Council and Board of 
Directors consist of representatives selected from the 
various regions of the country, irrespective of the fact 
that we are a New York State corporation. Individuals 
in these governing bodies are repeatedly hampered in the 
performance of their duties by lack of knowledge of the 
laws of the State of New York. Under federal charter 
this difficulty is eliminated, as the society will be subject 
simply to its own act of incorporation. 

The society ’s legal headquarters are in New York. It 
also maintains offices in Washington, one in Massachu- 
setts and one in Ohio. As an educational and scientific 
organization it is and always has been exempt from state 
and national taxation. In the District of Columbia it is 
exempt from taxes on any real estate it may own and use 
for society purposes, but an old law has just been un- 
covered which makes it liable to personal tax. 

The society wishes to be wholly national and to fune- 
tion from the Nation’s capital. All income of the society 
is devoted exclusively to the advancement of our country’s 
welfare. If federal incorpcration is granted, the income 
of this society, just as the income of the Carnegie Insti- 
tution, the income of the National Academy of Sciences 
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and the income of the Smithsonian Institution will be 
exempt from all taxation and from many petty vexations 
that are likely to occur through loosely drawn or ill-con- 
sidered legislation in our 48 states or the District of 
Columbia. For example, Pennsylvania has just passed 
a law that any non-stock, non-profit corporation of any 
other state must obtain a certificate before it can do 
business in Pennsylvania. 

It is expected that the society from time to time in the 
future, as in the past, will have occasion to carry on some 
- special work in some one of the states other than the 
state of its present incorporation—New York. With 
federal incorporation this work can be carried on more 
efficiently. Without it the society is liable to restriction 
in activities essential to chemical achievement. If for 
any reason national charter can not be obtained, incor- 
poration under the laws of the District of Columbia will 
relieve the situation. 

It is hoped by the society’s directors that the member- 
ship will give this proposed incorporation their unanimous 
approval. 


THE FIELD MUSEUM OF NATURAL 
HISTORY 


In celebration of the twenty millionth visitor the 
Field Museum, Chicago, has arranged a special exhibit 
in Stanley Field Hall (occupying the nave of the 


building) whereby the progress of the institution may 
be traced from the time of its founding forty-four 
years ago by the late Marshall Field and civie leaders 
associated with him. In a statement Dr. Clifford C. 
Gregg, director of the museum, says: 


Twenty million visitors during the sixteen years of oc- 
cupancy of this building represent an average attendance 
of 1,250,000 annually. This is more than five times the 
average of 228,000 a year received in the old building 
in Jackson Park, which housed the museum during the 
first twenty-six years of its existence. The contrast 
between the two periods—20,000,000 visitors in sixteen 
years in the present building as against less than 6,000,000 
in twenty-six years in the old—testifies to the foresight 
of the museum trustees who were responsible for obtain- 
ing the present centrally located site easily accessible 
from all parts of the city. Of course, the change of 
location is not the only factor—the city’s population has 
grown, there has been a general widening interest on the 
part of the public in science and in cultural fields of all 
kinds, and the museum, since it first opened in 1894, has 
doubled and redoubled its activities to serve the public. 


Attendance statistics in the archives of the museum 
follow: 


1927—with an attendance of 1,043,546, 1927 was the 
first year in which attendance exceeded one million. It 
has exceeded a million every year since that time. 

1933—with an attendance of 3,269,390, the museum 
established a record exceeding any single year’s atten- 
dance at any museum in the world at any time in history. 
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August 24, 1933—the biggest single day’s attendane 
ever experienced at the museum, with 65,966 visitor 
between 9 A.M. and 6 P.M. 

Last year, 1936, with 1,191,437 visitors, representeg 
what is regarded as a fair norm for the years since 4 
Century of Progress Exposition, with a slight increag 
over 1935. So far this year, attendance shows a sligh 
increase over that recorded at the corresponding date las 
year. 


The special exhibit, which opened on August | and 
will continue until September 6, illustrates the a. 
vanees made in museum technique since the earlies 
days of the museum. A few old exhibits, long sing 
withdrawn, are displayed temporarily where they can 
be compared with the types of exhibits prepared 
to-day. Charts, graphs, photographs and other mo. 
terial show the expansion that has taken place in every 
branch of activity. 


RECENT DEATHS AND MEMORIALS 


Dr. GEorGE PERKINS CLINTON, until his retirement 
on July 1 botanist of the Connecticut Agricultural Ex. 
periment Station at New Haven, died on August 13 at 
the age of seventy-one years. 


Dr. JosepH A. BuAKE, from 1903 to 1913 professor 


of surgery at Columbia University and formerly con 


sulting surgeon at various hospitals in New York City, 
died on August 12 in his seventy-third year. 


Epison, known for his work on 
radio broadeasting and reception, eldest son of Thomas 
Alva Edison, died on August 10. He was in his fifty- 
ninth year. 


Leon M. Estaprook, who retired in 1930 as assis 
tant director of scientific work in the U. S. Depart 
ment of Agriculture and who had been connected with 
the statistical work of the department since 1904, die 
on August 14 at the age of sixty-eight years. 


Dr. Water Mosaver, instructor in zoology at the | 
University of California at Los Angeles, died 0! 
August 11 as the result of an infection incurred whi 
on an expedition to the Mexican jungles in seareh 0 
reptiles for his collection. He was thirty-two yeas 
old. 


Gitpert YOUNG, an engineer in the Topograpli 
Branch of the U. S. Geological Survey, was killed in® 
automobile accident near Rome, N. Y., on August § 
He was a graduate of Rennselaer Polytechnic Institute 
and had been on the staff of the survey since Decembtt 
1902. 


Sir Davip Orme Masson, from 1886 until his retit? 
ment with the title emeritus in 1923 professor a 
chemistry in the University of Melbourne, died 
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August 10 at the age of seventy-nine years. He was 

resident of the Australian National Research Council 
from 1911 to 1913 and was president of the Austral- 
asian Association for the Advancement of Science in 
1911 and 1912. 


Dr. Joun Gorpvon THOMSON, professor of medical 
protozoology in the London School of Tropical Medi- 
cine, died on August 14 at the age of sixty years. Dr. 
Thomson was exchange lecturer in protozoology in the 
School of Hygiene at the Johns Hopkins University 
in 1926. 


Proressor Davin MorGan LEwis, emeritus pro- 
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fessor of physics at University College, Aberystwyth, 
died on July 28 at the age of eighty-five years. 


Proressor ALFRED WILM, of the faculty of engi- 
neering of the University of Gottingen, discoverer of 
duralumin, died on August 11 at the age of sixty-eight 
years. 


The Experiment Station Record states that ground 
has been broken for a new building for the New York 
State Veterinary College at Cornell University to be 
named in honor of the late Dean Veranus A. Moore. 
It is expected that this building will be completed 
about May 1, 1938, at a cost of about $300,000. 


SCIENTIFIC NOTES AND NEWS 


Dr. WALTHER Nernst, professor of physics at the 
University of Berlin, and Dr. Hans Horst Meyer, pro- 
fessor of pharmacology at the University of Vienna, 
celebrated this month the fiftieth anniversary of their 
doctorates. 


Tue Mittag-Leffler medal of the Mathematical In- 
stitute at Stockholm has been awarded to Dr. David 
Hilbert, professor of mathematics at the University of 
Gottingen. 


Sir NapreR SHAW, formerly director of the British 
Meteorologieal Office and honorary president of the 
Commission for the Exploration of the Upper Air, re- 
ceived the honorary degree of doctor of science at the 
recent celebration of the centenary of the University 
of Athens. 


THE Royal Society of Edinburgh has awarded the 
Gunning Vietoria Jubilee Prize for the period 1932-36 
to Professor C. G. Darwin, master of Christ’s College, 
Cambridge, formerly Tait professor of natural phi- 
losophy in the University of Edinburgh, for his “dis- 
tinguished contributions in mathematical physics.” 


Av a meeting of the Royal College of Physicians, 
London, the Baly gold medal was presented to Pro- 
fessor E. L. Kennaway for his biochemical investiga- 
tions, which have led to the identification of a group 
of substances provoking malignant growth of tissues 
and having relations in structure to certain hormones 
and vitamins. At the same meeting Sir Edward Mel- 


® lanby was appointed Harveian orator for 1938. Sir 


Arthur Hurst will deliver the Harveian Oration for 
1937 on October 18. 


Dr. H. Young, professor of urology at the 
Johns Hopkins University School of Medicine, was 
Presented with the Keyes gold medal of the American 
Association of Genito-Urinary Surgeons during its 


| Tecent annual meeting in Quebec. 


A GOLDEN anniversary reunion dinner and reception 


was given on June 12 by the alumni of the Agricul- 
tural College of the University of Vermont to Dean 
J. L. Hills, director. 


In honor of Dr. Henry K. Pancoast, who has held 
the chair of roentgenology at the University of Penn- 
sylvania since it was established twenty-five years ago, 
the issue for July of the American Journal of Roent- 
genology and Radium Therapy was dedicated to him. 


THE annual corporation meeting of the Rocky 
Mountain Biological Laboratory was held at Gothie, 
Colo., on July 15. The following officers were elected 
for the year 1937-38: President, Dr. A. O. Weese, pro- 
fessor of zoology, University of Oklahoma; Vice-presi- 
dent, Dr. Frances Ramaley, professor of botany and 
head of the department of biology, University of Colo- 
rado; Secretary, C. H. Stone, attorney-at-law, Gunni- 
son, Colo.; Treasurer, George W. Hunter, III, assis- 
tant professor of biology, Wesleyan University, Conn. ; 
Trustee (for five years), A. Richards, professor of 
zoology and director of the Biological Survey of the 
University of Oklahoma; Director, John C. Johnson, 
professor of biology and head of the division of sei- 
ence, Pennsylvania State Teachers College, West 
Chester. 


Tue British Institution of Electrical Engineers has 
elected the following officers: President, Sir George 
Lee; Vice-presidents, Sir Noel Ashbridge and J. R. 
Beard; Honorary Treasurer, W. McClelland. 


Dr. M. H. Jacoss, professor of general physiology 
at the University of Pennsylvania, presented his resig- 
nation as director of the Marine Biological Laboratory 
at Woods Hole at the annual meeting of the corpora- 
tion on August 11. Dr. Jacobs was appointed asso- 
ciate director of the laboratory in 1925, becoming di- 
rector in 1926. 


Dr. Donatp M. HEtTLeER, assistant professor of bac- 
teriology and immunology and of public health, Wash- 
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ington University School of Medicine, St. Louis, has 
been appointed head of a new department of bacteri- 
ology and public health at the University of Montana, 
Missoula. 


G. S. HARSHFIELD, assistant professor in the depart- 
ment of animal hygiene and animal pathology at the 
North Dakota Agricultural College for the past seven 
years, has become assistant professor of pathology in 
the division of veterinary medicine of the Colorado 
State Agricultural College, Fort Collins. 


Dr. W. M. Sanpstrom has been promoted to an 
associate professorship in the Division of Agricultural 
Biochemistry of the University of Minnesota. 


Dr. F. Woop Jones, professor of anatomy in the 
University of Melbourne, has been appointed pro- 
fessor of anatomy in the University of Manchester, 
to succeed Professor J. S. B. Stopford, who is now 
vice-chancellor of the university. 


SECRETARY WALLACE has appointed Milton S. 
Eisenhower coordinator in the U. 8. Department of 
Agriculture. The work on flood control, erosion work, 
forestry, soil surveys and the purchase and use of 
land has been placed under his direction in order that 
the department may be in a position to carry out any 
large flood relief or similar program of which the 
Congress may approve. 

LeonarpD W. WING, research assistant in wild-life 
management at the University of Wisconsin, has 
joined the Biological Readjustment Unit of the Ten- 
nessee Valley Authority as game manager of the 
Norris Reservoir Area. 


Dr. EpytHe P. Hersuey, director of the child 
health and maternity divisions of the Texas State 
Health Department, has been appointed a member of 
the staff of the division of maternal and child health 
in the Children’s Bureau of the U. 8. Department of 
Labor to make a special study of facilities for mater- 
nal care. Dr. Hershey was formerly director of school 
health in the Dallas school system. 


Percy H. WALKER has retired from the National] 
Bureau of Standards, with which he has been con- 
nected since 1917, and is now associated with John T. 
Lewis and Bros. Company, a subsidiary of the Na- 
tional Lead Company, as consulting chemist. His 
headquarters will continue to be in Washington, D. C. 


Dr. T. SmirH professor of physies at 
Washington and Jefferson College, Washington, Pa., 
has been appointed manager of the engineering lab- 
oratory and experimental department of the Diehl 
Manufacturing Company, the electrical division of the 


Singer Manufacturing Company, Hlizabethport, N. J. 


C. F. H. Aten, associate professor of chemistry 
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at MeGill University, has resigned to become assistap} 
superintendent of the Eastman Kodak Company, jy 
charge of research in synthetic organic chemistry. Aj 
its convocation McGill University conferred upon Dry. 
Allen the degree of doctor of science. — 


Dr. Howarp A. KELLY, emeritus professor of gyp. | 


ecology at the Johns Hopkins University, has bee, 
named honorary chairman and Thomas F. Cadwalader, 
chairman, of the bicentennial committee of the Univer. 
versity of Pennsylvania in the Baltimore district, 
The committee will assist in planning the program for 
the two hundredth anniversary of the university in 
1940, as well as aiding in strengthening its present 
facilities. 

R. H. WEstVELD, assistant professor of forestry in 
the University of Missouri, has been appointed chair. 
man of a committee that will make a study of farm 
forestry in the United States, under the direction of 
the Society of American Foresters. The group will 
concern itself with educating farmers on how to pre- 
serve their woodland, replant it and market the timber. 


At the University of Cambridge, representatives at 
various centenary celebrations have been appointed. 
The vice-chancellor of the university will take the place 
of the late Sir Edwyn Hoskyns at the four-hundredth 
anniversary of the foundation of St. Mary’s College, 
St. Andrews, at the end of September; Dr. IF’. W. 
Aston, Trinity College, and Dr. J. D. Cockeroft, St. 
John’s College, have been appointed to represent the 
university in Bologna on October 18 at the celebration 


of the bicentenary of the birth of Galvani, and Dr. 


Cockeroft and Professor R. G. W. Norrish, Emmanuel 
College, will attend the Congrés du Palais de la De- 
couverte, to be held in Paris between September 3) 
and October 7. 


At a recent meeting in London of the Royal Col- 
lege of Physicians the following were appointed repre- 
sentatives of the college: Sir Humphry Rolleston, 0 
the executive committee of the Imperial Cancer Ke- 
search Fund; Dr. Edwin Bramwell, on the council of 
King’s College, Neweastle; Lieutenant-Colonel Hugh 
Stott, delegate to the celebration of the fiftieth ann: 
versary of the foundation of the University of Alla 
habad; Professor F. R. Fraser and Dr. A. H. Proctor, 
dean of the British Postgraduate Medical School, dele- 
gate to the International Congress for Medical Post 
graduate Study; Dr. W. S. C. Copeman, delegate t 


the centenary of the Royal Medical Society of Budi § 


pest, and Lord Horder, its president, delegate to tle 
International Cremation Congress, London. 


Tue Minnesota Academy of Science held its annul | 


summer field trip on July 24, making a visit to th 
Anoka San Plain north of the Twin Cities. Ds 
Cooper, Rosendahl, Breckenridge, Dawson and Swa 
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nt Peon acted as guides to explain the various geological, 
in HM tanical and zoological features encountered. 
at Tue seventy-second meeting of the Electrochemical 


~ Kociety will be held at St. Louis from October 13 to 16. 


Tue annual field meeting of the American Institute 
™ BB Mining and Metallurgical Engineers will be held at 
‘ancouver, B. C., in conjunction with the annual meet- 
ng of the British Columbia Section of the Canadian 
Institute of Mining and Metallurgy during the week 
eginning on September 13. Members of the Amer- 
can Institute, who recently completed annual business 
"BB essions at New York, will be entertained on a two-day 
Bnspection tour of the mining area of British Colum- 
ia. Premier T. D. Pattullo will speak at luncheon 


in Hn the first day of the meeting. In the evening a 
I BBotion picture on gold mining, supplied by the De- 
ie. partment of Mines and Resources at Ottawa, will be 


of hown. On Tuesday, the delegates will go to Victoria, 
vil Bi here they will be received at Government House by 


2 ieutenant-Governor Eric W. Hamber. The Amer- 
- ‘an delegates will take charge of technical sessions 
at fn Wednesday, when the luncheon address will be 
ed. rade by Dr. J. W. Finch, director of the United States 
ace Mmpureau of Mines, and a description of operations at 


dth ‘abosna Gold Mine in Alaska will be given by Philip 
ge, fl. Holdsworth. On Thursday Dr. W. A. Carrothers, 
VW. ead of the Eeonomie Council of the Government of 


St. HBritish Columbia, will diseuss the relationship between 
the ##he provincial mineral output and world markets, and 
ion fi. H. Coats, Dominion statistician, will give an ad- 
Dr. Mires entitled “Mining in Our National Economy.” 


yn Friday morning a technical session will be devoted 
ba symposium on silicosis. 


The Experiment Station Record reports that an Ad- 
sory Committee on Research of the U. S. Depart- 
lent of Agriculture has been set up by Secretary 
ueury A. Wallace, consisting of F. D. Richey, H. G. 
Buight, J. R. Mohler and L. A. Strong, chiefs, re- 
ectively, of the Bureau of Plant Industry, the Bu- 
bau of Chemistry and Soils, the Bureau of Animal In- 
stry and the Bureau of Entomology and Plant 
uarantine, and KE. N. Bressman, of the Agricultural 
djustment Administration. This committee will ad- 
“e the secretary and director of research on such 
pecifie researeh problems as may be assigned them 
fom time to time. It will also, upon its own initia- 
"e, survey the field of research within the department 
th a view to developing uniform research project 
Stems and to obtaining an able research personnel. 
Pe Record points out that the appointment by trans- 
ual "from the Soil Conservation Service of Merrill 
the Hard, hydraulie engineer, to sueceed M. W. Hayes, 
yrs *ased, as chief of the River and Flood Division 
at J ‘he Weather Bureau, marks a new departure of the 
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bureau, namely, the selection of a hydrologist rather 
than a meteorologist as the head of one of its impor- 
tant divisions. The severe floods of the last few years 
have shown the need of hydrologists in the task of 
developing new flood-forecasting methods. 


AccorDING to a correspondent of the London Times 
the research ship, Discovery II, which has been in the 
Antaretie since October, 1935, returned to Plymouth 
on May 24 after an absence of twenty months, during 
which she sailed 50,000 miles. The investigators on 
board have been making a study of the smaller forms 
of sea life and the distribution of whales in the Ant- 
arctic. Particular attention has been paid to the small 
shrimp-like creatures on which the whales feed. Dur- 
ing the first eight months, the ship was to have eir- 
cumnavigated the Antarctic Continent, but when she 
reached the edge of the ice south of West Australia 
she was summoned to take part in the search for Mr. 
Lincoln Ellsworth. Subsequently, the plans for the 
Discovery were changed and observations were made 
on the hydrology and biology of the Ross Sea. After- 
wards, similar work was undertaken south of Aus- 
tralia, across the Indian Ocean and in the eastern 
part of the Atlantic. Apart from the investigation 
into currents and temperatures, the result of this 
voyage is shown in specimens of minute sea life which 
have been brought home and which will be studied by 
experts. Some of the specimens were brought up 
from a depth of three miles. 


THE sixteenth Arctic expedition, under the command 
of Donald B. MacMillan, sailed from Gloucester, 
Mass., on June 24 on the fishing schooner Gertrude L. 
Thebaud. The expedition, which is expected to last 
ten weeks, planned to learn whether the Baffin Land 
ice caps are remnants of a glacier that covered most 
of this continent during the Ice Age, to go to Fro- 
bisher Bay to examine a mountain covered with fossils, 
to study game birds in Baffin Land and to make a bio- 
logical survey of Resolution Island, most portions of 
which had never been visited. A telegram sent to The 
New York Times, dated July 24, reads in part: “We 
worked through the ice in Hudson Straits to Resolu- 
tion Island and found it to be a mass of islands instead 
of one. A conservative estimate makes it a group con- 
sisting of at least 500 islands. We found the group 
to be very interesting scientifically, botanically and 
geologically. This undoubtedly will necessitate change 
in maps, navigation charts and atlases,” which now 
show Resolution to be a single island about 175 miles 
long and 50 miles wide. Six investigators, accom- 
panied by twenty students from various institutions, 
are taking part in the expedition. The former are 


Professor Martin J. Berger, of the Massachusetts In- 
stitute of Technology; Dr. Davis Potter, botanist of 
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Clark University; Dr. Alfred O. Gross, ornithologist 
of Bowdoin College; V. C. Wynne-Edwards, zoologist 
of McGill University; Harold Peters, biologist of the 
U. S. Biological Survey, and Dr. Kenneth Sewell, 
anthropologist of the Massachusetts Memorial Hos- 
pital. 


A LARGE collection of the mammals, birds, reptiles 
and plants of Panama has been brought to the U. S. 
National Museum by Dr. Gerrit S. Miller, Jr., curator 
of mammals at the Smithsonian Institution. By ac- 
companying detachments of U. S. Army engineers 
engaged in cutting new roads through the jungle, Dr. 
Miller was able to secure a considerable variety of 
epiphytes, or air plants, which grow in the tops of 
trees often more than 100 feet above the ground. 
He also obtained a large number of bats by visits to 
the Chilibrillo bat caves just north of the Canal Zone 
proper. Among the mammals secured were eight por- 
poises from the Pacific Coast of Panama. The types 
of these sea mammals along the coast of Southern Cali- 
fornia are fairly well known, and collections have been 
made off the western coast of South America. Little 
has been known of those dwelling in what might prove 
to be a transition zone. Dr. Miller made a special 
effort to secure a collection of the “night monkeys” of 
the Panama jungle to supplement the collection in the 
National Museum. The expedition also made a trip 
to the Pearl Islands, about fifty miles west of Panama 
City. The collection brought back to Washington in- 


DISCUSSION 


MAHOMET AND THE MOUNTAIN 


To-pay the great public has an even more naive idea 
of the evolution and course of life on the globe than 
that satirized in the “Princess of Babylon” by Vol- 
taire nearly two hundred years ago. 


‘“Sire,’’? answered the Phoenix, ‘‘I am not old enough 
to have an opinion about antiquity. I have not lived more 
than about 27,000 years, but my father, who was five times 
as old, had it from his ancestors that the generations of 
all animals started on the banks of the Ganges. For my 
part I am not conceited enough to hold this opinion. I 
can not believe that the foxes of Albion, the marmots of 
the Alps, and the wolves of Gaul come from my country; 
and I do not believe either that the firs and oaks of your 
country are descendant from the palms and cocos palms 
of the Indies.’’ 


In attempting to broaden the ideas of people over 
and above schools, we are certainly much dependent on 
our series of national parks and monuments. In de- 
veloping them, therefore, we should omit all that is 
merely grandiose, even if it come from the heads of 
dignified research institutions. We should confine 
ourselves entirely to the plain and the conerete—that 


eludes about 450 mammals, 150 birds, 150 reptiles aj 
amphibians and 400 specimen sheets of plants, 


C. S. Howarp, of the U. S. Geological Survey, ayj 
members of the Bureau of Reclamation recently guy 
to Washington samples collected at several points j 
Lake Mead for study of conditions of temperatyy 
composition of the water and quantity of suspendg 
matter at different depths of the lake. Previous fil 
servations showed the presence of suspended matty 
near the bottom of the lake in the vicinity of Bouliy 
Dam and these later observations show that a coy, 
paratively large quantity of suspended matter yf 
present in the lower ten per cent. of the depth of (ym 
lake at one point 20 miles above the dam and x 
another point 50 miles above the dam. 


AN audit of returns from oil and gas _propertig 
under Federal lease and prospecting permit, completa 
in the Washington office of the Conservation Bran 
U. S. Geological Survey, discioses production of } 
500,549 barrels of petroleum, 7,222,066,000 cubic fea 
of natural gas and 9,642,220 gallons of natural gay 
line, having an aggregate royalty value of $545,202) 
from public lands and naval reserves during ti 
month of March, 1937. Compared with the com 
sponding figures for March, 1936, these returns shoy 
increase of 13 per cent. in petroleum produced, of 
per cent. in natural gas produced and 3 per cent. 
natural gasoline produced and of 9 per cent. in royal 
and rental accruals. 


which rests in its own dignity, that which will spel 
now and to the future in terms of doliars. 

Fulfilling such requirements, not one of our natio 
monuments is more outstanding than Fossil Cyul 
National Monument, as briefly told in Science | 
March 19. It has been for some years the lively 4 
pectation that a plain, exceedingly simple and dignil 
museum might be put on the main mesa front and til 
the area would be submarginally added to up to! 
least one square mile. In fact, this has been the pl 
and virtually the only plan discussed for some til 
Of course, at present the chief thing against it)! 
Senator Joseph T. Robinson said, is “the concet! 
drive among members of Congress for economy it! 
National Government.” 

Nevertheless, I have just received from Harry Si 
tery, personal assistant to the Seeretary of the I 
terior, the following statement in somewhat differ 
tone, of date July 23: 


The Department appreciates your untiring efor 
behalf of Fossil Cyead National Monument but it ca 
agree with you regarding the development which yo"! 
pose. A $95,000 expenditure on this monument 
not consistent with the best interests of the prog™ 
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sational park development. An appraisal of the consider- 
tions upon Which this decision rests will clarify our 
position. 

The National Park Service is administering ninety-five 
ational parks and monuments. The records for the past 
ear show that the number of visitors in many of these 
reas varied from 100,000 to more than 900,000 people. 
+ is hardly likely that any such numbers would visit 
pssil Cyead and yet the funds available to the estab- 
shed parks are insufficient to construct and maintain the 
ommodative, educational, and recreational facilities 
hich will satisfactorily care for their existing needs. 
COMME In some of the areas there are lacking such essentials 
VSG. sufficient water supplies, acceptable roads, fireproof 
ructures for perishable collections now in the custody 


id. af the Service, and adequate personnel, both for protec- 

on of the areas and for guidance of the visitors. The 
ort st duty of the Service must be the care of the areas 

developed. 

= Developments of additional areas can not be undertaken 
‘UGE less their justification is unimpeachable and their fu- 
of Bo maintenance is assured. The Fossil Cyecad National 
¢ {Monument does not satisfy either of these requirements. 
gas is realized that the area is of outstanding paleobotan- 
(024M interest and as such it has been given the protection 
o tl the National Park Service so that it will not be ex- 
cormm_mmusted as so many of the fossil quarries have been. But 
- shots also realized that the subject of fossil cycads does not 
ee? broad appeal and, therefore, extensive development 
nt qa CS Monument would benefit only a limited group of 
an ple. This is particularly true since the area does not 


ssess Other outstanding attractions. The scenery is 
ither impressive nor is it unusual; the geological in- 
est, other than its paleobotanic relations, is not phe- 
nenal; the area is too small for wildlife preservation ; 
p terrain does not lend itself well to recreational de- 
opment, and there is little historic interest. 

Ve are not depreciating the scientific value of this 
ument but are bringing to your attention the fact that 
Hoes not meet those standards which are essential to the 
tification of the type of development which you pro- 
- Even if funds are available for the construction 
the museum building, the exhibits, the lodge, and the 
france roads, maintenance of these facilities and cus- 
lauship of the area would require a considerable ad- 
ual appropriation and would deprive other more 
juented areas of much-needed funds. 

¢ believe that this monument should be protected 
inst depredation, and preserved for scientific research, 


meer! that an elaborate development by the Government is 
7 ind justifiable. We also believe that the story of the 
hd can be effeetively told by a display which, for the 
vy $I pat at least, can be housed in the administration 
the ling at Wind Cave National Monument, twenty-two 
‘ted 8 distant, where ecustodianship is already provided. 
‘a display would not be unrelated to the area in 
| th it is shown because both the formation of the cave 
ffort the preservation of the eyeads are chapters in the 
Of the Black Hills geologic province, of which both 
your se areas are a part. 
t nVRmest year more than 16,000 people visited Wind Cave. 
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It is hardly expected that this number would visit and be 
favorably impressed by the specialized development pro- 
posed at the Fossil Cycad National Monument. However, 
the assembly room in the administration building of Wind 
Cave where visitors congregate to await their turn to enter 
the cave is an excellent place for the unhurried study of 
a representative exhibit. 

Again may we indicate appreciation of your helpful 
interest in the development of Fossil Cycad National 
“Monument and emphasize the fact that the National Park 
Service is continuing to study the situation in hope of 
devising a fitting plan of presenting the scientific features 
of this area to the public. 


I must admit that I find little sympathy with any 
of these views. The Cyecad Monument (of which I am 
virtually the donor) is in a singularly attractive and 
accessible portion of the Black Hills rim. It is in the 
midst of its own geology, at that point of peculiar 
interest because of the problem of the Jurasso-Creta- 
ceous boundary. Then there is the problem of petri- 
faction as never so well exemplified before; and nextly 
the cyeadeoids themselves illustrate the most profound 
problems of seed plant descent and origin of modern 
forest canopies. The chemistry of petrifaction is most 
wondrously illustrated. All this evidence which the 
wayfaring man so needs to see (absent from other 
distractions) has no more to do with speleology than 
the snoweap of Kilimanjaro. It must have been an 
oversight on the part of nature to put so much scien- 
tifie clarity and loveliness only twenty-two miles from 
a eavern set in a guleh and now surrounded by a sort 
of caravansary. That is not what the student of evo- 
lution exactly wishes to see first, nor does he want his 
fine hour of study in the field so distracted. Will the 
“public” be as dumb to-morrow as it is to-day? 

Much more, the in situ collections at the monument 
are a unit which for the sake of science must be kept 
absolutely intact. As we say, they have nothing to 
do with the motley crowd of sightseers. 

Caverns are banal anyhow. We read above of those 
900,000 Americans who perhaps saw the Carlsbad Cav- 
ern of New Mexico and that beautiful stalagmite 
labeled “Forty million years old”; when, of course, 
some of us think the cavern was under water within 
ten or twelve million years back. Yet if any one sug- 
gests that the gentlemen ought to revise the estimate, 
the guides get boundlessly impertinent. And then 
there is the cavern chamber “three quarters of a mile 
long and seven hundred feet high!” 

Perhaps the members of Congress may come more 
and more seriously to ask where both the worthwhile 
and economy begin. 


Oh, God, why live, to breathe a prescribed and rationed 
air!—All free 

Opinion, all interchange of vigorous thought, suffocated 

By the poisonous motor-exhaust of motor minds! 
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Passion regimented ; curiosity regimented; endeavor regi- 
mented ; 

Culture, and grace, and all the things I cared for 

Equally divided among the mob, and sauced to their taste! 


YALE UNIVERSITY G. R. WIELAND 


PROPOSED CHEMICAL MECHANISMS FOR 
THE PRODUCTION OF SKIN ERY- 


THEMA AND PIGMENTATION ' 


BY RADIANT ENERGY 

In 1927 Lewis! made the suggestion that the skin 
erythema produced by various physical agents, in- 
cluding radiant energy, was due to the liberation or 
formation of some histamine-like compound which 
he called the H-substance. About this same time 
Harris? found that alcoholic extracts of skin contained 
a substance with the pharmacological properties of 
histamine. As this substance appeared in the tissue 
spaces, it apparently disappeared from the tissue 
cells. The following year Ellinger® began his attack 
on the problem by irradiating histidine with the rays 
from a quartz-mereury lamp. This procedure resulted 
in the production of an active substance which Ellinger 
considered to be histamine. It was reported in these 
papers that the active substance was formed by the 
physiologically active rays (290 to 320 millimicrons) 
as rapidly as by the shorter rays, provided the total 
energy were maintained constant. The very interest- 
ing experiments of Szendré* have since shown that 
the active compound produced in Ellinger’s experi- 
ments was not histamine but imidazoleacetaldehyde. 
The physiological importance of Ellinger’s discovery 
has been questioned by Bourdillon, Gaddum and 
Jenkins.® These workers reported that the production 
of the active compound by the physiologically active 
ultra-violet wave-lengths was too slow to account for 
the production of erythema. It is apparent that 


- more work must be done before the controversy 


regarding the production of imidazoleacetaldehyde 
from histidine by means of the near ultra-violet can 
be settled. 

Raper and his co-workers® have shown that the 
enzyme tyrosinase will catalyze the conversion of 
tyrosine to dopa (3, 4-dihydroxyphenylalanine) ; dopa 
is then oxidized, in the presence of the same enzyme, 
to a red indole derivative which spontaneously changes 
to melanin. There is as yet, however, no direct proof 
that this mechanism operates in mammals, since tyro- 

1T. Lewis, ‘‘Blood Vessels of the Human Skin and 
Their Responses.’’ London. 1927. 

2K. E. Harris, Heart, 14: 161, 1927... 

3 F, Ellinger, Arch. exper. Path. u. Pharmakol., 136: 
129, 1928; ibid., 153: 120, 1930; Strahlentherapie, 38: 
521, 1930. 

4P. Szendré, Pfliiger’s Arch., 228: 743, 1931. 

5 R. B. Bourdillon, J. H. Gaddum and R. G. C. Jenkins, 


Proc. Roy. Soc. London, B, 106: 388, 1930. 
6H. 8. Raper, Physiol. Rev., 8: 253, 1928. 


sinase has been isolated only from plants anq the 
lower forms of animal life. Bloch’ has demonstrajg 
the presence of an enzyme, dopa oxidase, jy the 
melanoblasts of the skin. This enzyme catalyzes jh, 
conversion of dopa to melanin, but it has no actig, 
on tyrosine. In experiments, which will be publish 
in complete form shortly, the author has found thy 
tyrosine is converted to dopa by ultra-violet light 
This reaction will oceur even if the tyrosine solutig, 
is separated from the light source by means of a ¢hiy 
glass filter, although it is slower under these ¢onj. 
tions. As might be expected, dopa can be produce 
by this method only im the presence of oxyge, 
Changes in the ultra-violet absorption spectra ¢ 
irradiated proteins have led to the suggestion th, 
dopa may be formed from tyrosine even when the 
latter is combined in the protein molecule,* but thi 
hypothesis has not yet been tested directly. This wor 
suggests that skin pigmentation produced by radian 
energy is the direct result of the conversion of tyrosine 
to dopa, the latter being converted to melanin by 
dopa oxidase. 
L. Arvow 

UNIVERSITY OF MINNESOTA 


A MICROBIOLOGICAL TEST FOR CARCI- 
NOGENIC HYDROCARBONS 

recent years the researches of vanoii 
groups have definitely shown that certain syntheti 
hydrocarbons are capable of inducing cancer 
growths in mice. In the attempt to extend these fini: 
ings, new syntheses have been made in order to obiail 
a better understanding of the chemistry of carcino 
Since the carcinogenic hydrocarbons bring abot 
such marked changes in tissue cells, it was hypotlt 
sized that they might also cause marked physiologic 
changes in unicellular organisms. Using a bacteritth 
Escherichia communior, and a simple synthetic cultut 
medium, direct total counts of the numbers of orga! 
isms per unit time indicate that certain carcinogetl 
hydrocarbons accelerate the rate of reproduction | 
the test organism. Typical growth curves with 1,2 
dibenzanthracene and with methyleholanthrene shot 
approximately 50 per cent. more organisms in 
eighth to ninth hour of growth than contro! culturé 
With phenanthrene, a non-earcinogenic hydro 
bon, repeated tests showed curves identical with 
controls. If these results may be taken as presillf 
tive evidence of a correlation between carcinogen 
and stimulation of bacterial growth, it seems pos 
that if an.extension of this study to other hydroy 
bons shows such a correlation to be general, 4 sham 
microbiological test for carcinogenic hydrocarbo 
may replace the tedious methods available at prestl 


7B. Bloch, Zeits. physiol. Chem., 98: 226, 1917. 
8 L. E. Arnow, Jour. Biol. Chem., 110: 43, 1939. 
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th This work has been made possible by the active 
ited cooperation of Dr. D. B. Clapp, of the research labo- 
the ratories of organie chemistry at this institute, who has 
the synthesized and purified two of the three hydrocar- 
tion hons used and has prepared their colloidal solutions. 
shed If extended investigations in this field justify the 
that promise shown by these preliminary results it is 
chime planned to present a joint paper dealing with the 
tion details of preparation and microbiological test. 
thin 
need 


SAMUEL GOLDSTEIN 
BIOLOGICAL RESEARCH LABORATORIES 
MASSACHUSETTS INSTITUTE 
or TECHNOLOGY 


DROUGHT AND THE FUNGOUS FLORA 
OF COLORADO 

Last summer, there appeared in this journal! some 
notes on the recovery of the fungous flora of Colorado 
following the drought of 1930-1934. In general, dur- 
ing the summer of 1935, there was an adequate amount 
of moisture, but the fungous flora was sparse and some 
species were conspicuously absent. 

The summer of 1936 was likewise moist and repre- 

™ sented the second successive season of normal precipi- 

Cl. tation following the four-year drought. However, 
some species of fungi that were abundant in pre- 
drought years of normal precipitation have not yet 
been found. In seasons prior to 1930, fruiting bodies 
of Polyporus Schweinitzii, Trametes subrosea, Fomes 
roseus and F’, nigrolimitatus were of frequent occur- 
rence, but during the drought these species could not 
be found nor have they been found since the drought 
was broken in 1935. Other species, as Polyporus 
ursinus, P. alboluteus and Trametes odorata, that were 
also abundant prior to 1930, were not found in 1935 
but were of rare oceurrence in 1936. In general, the 
fruiting bodies of all pore-fungi were less abundant 
during the summer of 1936 than in any season prior 
to the drought, but slightly more abundant than in 
the summer of 1935. 
2 On the other hand, the gill-fungi made a good show- 
jf 4g in 1935, and apparently reached their pre-drought 

abundance in 1936. Species of the genus Cortinarius 
Tecovered first and were abundant in 1935; other 
genera of agaries were either less well represented or 
else absent. In 1936, a more normal flora of agarics 
B Was found with speeies in the various genera charac- 
teristic of the pre-drought period. Then, too, the 
operculate eup-fungi were rare in 1935 and more 
abundant in 1936 than in any of the past twelve 
asons. This abundance apparently ean not be an- 
Swered in terms of moisture relations, but possibly 


‘ preceding dry years is a factor of some considera- 
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The slowness of the reestablishment process of pore- 
fungi is of interest in view of the apparent rapidity 
of this process in some other families of fungi. 


P. F. 
UNIVERSITY OF COLORADO 


AGAIN FLYING FISHES 


THE question as to whether any fishes actually fly 
is always before us, and just now the weight of evi- 
dence seems to be against the idea of true flight. 
However, on a trip taken recently on Pacific waters 
largely for the purpose of observing animal adapta- 
tion and behavior, certain observations were made that 
may well be worth the setting forth. This is espe- 
cially true, since the facts observed tend to show that. 
there is, indeed, true flight among certain of the fishes. 
Here are the observations: 


The course was not a trajectory, but flat. 

The angle of emergence, probably 5° to 7°. 
There was apparently uniform speed. 

The fishes turned in their flight. 

The wings seemed to flutter. 

There was flight in both calm and rough weather. 
There was a distinct runway in the take-off. 


One of the most interesting features in connection 
with the flight of the fishes was the appearance of a 
runway in the take-off, i.e., a region of disturbed water — 
before the creature had cleared the surface. This was 
not like the wake of a boat, nor like the ruffled water 
behind an aeroplane taking off; it was rather a series 
of dots in two parallel rows, thus: and was 
undoubtedly made by the tips of the fluttering wings 
before the fish had completely cleared the surface. 

When a certain height was attained in the take-off 
the wing tips no longer touched the water, and the 
smooth surface was unbroken. Moreover, the length 
of this runway, as it appeared on the quiet water, 
was such as to show that the angle of emergence was 
low, probably not more than five to seven degrees. 

Coming out of the water at a low angle, the fishes 
continued on a flat line, at little distance only above 
the surface. So low were they indeed in their flying 
that some were observed to cut through waves that 
chanced to rise across the line of flight. Undoubtedly, 
the fishes flew not only on windy days but also in calm 
weather, too, when there could have been no possible 
assistance from air currents, when the water was as 
“smooth as glass.” | 

After a fish had cleared the water it continued in its 


‘flight for something like ten seconds, covering a dis- 


tance on the order of fifty yards. During that time a 
slight turn of some twenty degrees or so might be 
made to-the left or to the right, and in each ease the 
flight continued at what appeared to be uniform speed. 
Sometimes a short flight might be renewed. 
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One seemed to see the wings extended at an angle 
upward in a fluttering blur of movement. This was 
convincing evidence that the wings were not held 


SOCIETIES AND MEETINGS 


THE NEBRASKA ACADEMY OF SCIENCES 


THE forty-seventh annual meeting of the Nebraska 
Academy of Sciences was held et the University of 
Nebraska on May 7 and 8, w.th headquarters at the 
Lincoln Hotel. The Nebraska Section of the Mathe- 
matical Association of America, the Nebraska Council 
of Geography Teachers, the Nebraska Science Teach- 
ers Association and the Nebraska Dietetic Association 
met jointly with the academy. 

The first general session was held on Friday morn- 
ing and consisted of an address on “Current Trends 
in Chemical Progress” by Dr. H. G. Deming,, pro- 
fessor of chemistry at the University of Nebraska. 
The second general session followed the banquet on 
Friday evening and consisted of an illustrated address 
on “Life and Scenes along the Nile,” by Dr. L. E. 
Melchers, head of the department of botany and plant 
pathology of the Kansas State College. The banquet 
was well attended and the past president, Dr. C. J. 
Shirk, professor of biology at Nebraska Wesleyan 
University, gave an address on “Factors in the Destiny 
of Man.” Most of the sessions were held at the hotel, 
and the meeting was unusually successful. The com- 
mittees responsible for the meeting are to be con- 
gratulated on their work. 

One hundred and thirty papers were presented at 
the various sectional meetings in addition to fourteen 
projects presented at the junior division of the 
academy. 

The following officers were elected: President, Dr. 
Harry R. James, Hastings College; Vice-president, 
Dr. A. L. Lugn, University of Nebraska; Councilor 
for three years, Dr. E. R. Wightman, Doane College; 
Secretary, M. P. Brunig, University of Nebraska; 
Treasurer, P. K. Slaymaker, University of Nebraska. 

Announcement was made that the 1937 “grant-in- 
aid” awards had been made to Robert G. Coatney, of 
Peru, Nebraska, and to Joseph H. Robertson, of the 
University of Nebraska. 

Chairmen of sections for the 1938 meeting will be: 
Biochemistry and Nutrition, Dr. Walter Militzer; 
Biology, Professor John M. Moulton; Chemistry, Dr. 
V. B. Fleharty ; Earth Science, BE. C. Reade; Nebraska 
Council of Geography Teachers, Dr. V. Calvon Me- 
Kim; History of Science, Dr. T. J. Fitzpatrick; 
Mathematics, Professor R. M. MeDill; Physics, Pro- 
fessor Chris Keim; Social Science, Professor David 
Dykstra; High School, Paul Jacobs. 

M. P. Brunie, 
Secretary 


SCIENCE 


VoL. 86, No. 2995 


rigidly at the side, as would be expected in a soaring 


animal. Epwarp L. Troxgty, 


TRINITY COLLEGE, CONN. 


THE NEW ORLEANS ACADEMY OF 
SCIENCES 


THE New Orleans Academy of Sciences held its 
eighty-fourth annual meeting at Tulane University on 
March 19 and 20, with a registered attendance of 193 
and a gross attendance at section meetings of approxi- 
mately 400, plus 200 high-school students at a demon. 
stration lecture by Dr. Raymond Freas, of the Tulane 
University Department of Chemistry, under the aus. 
pices of the Junior Academy Section. Lieutenant. 
Colonel William F. Tompkins, U. 8. district engineer 
in charge of flood control, 2nd New Orleans District, 
addressed members and their guests at the annual 
banquet on “Flood Control in the Lower Mississippi 
Valley,” presenting up-to-the-minute data on the effect 
of the Bonnet-Carre Spillway in reducing the 1937 
flood crest that had passed New Orleans a few days 
before. 

Forty-nine papers were presented at the various 
sections, distributed as follows: Physics, Engineering, 
Mathematics, Astronomy and Geology, 11; Chemistry, 
Biochemistry and Chemical Education, 9; Biological 
Sciences, 8; Medical Sciences, 5; Social Sciences, 6; 
Junior Academy Section, 10. 

The 1936 and 1937 grants in aid of research 1e- 
ceived from the American Association for the Ad- 
vancement of Science were awarded to Dr. Herbert 
Parkes Riley, department of biology, Sophie Nev- 
comb College, and Dr. Robert W. Virtue, department 
of biochemistry, Louisiana State University Medical 
Center, for work in cytology and genetics and i 
metabolism of sulfur compounds, respectively. 

Dean Douglas 8. Anderson, who retired last summer 
from his position as head of the College of Engineet- 
ing at Tulane and as acting president of the university, 
was elected to honorary membership in the acadeny. 
Ten new active members were elected, and_ thre 
former associates were elevated to active grade. The 
total membership of the academy of all classes is nov 
227. 

Dr. Ernest Carroll Faust, of the department of 
tropical medicine at Tulane, was reelected preside! 
for 1937-38, and Dr. D. 8. Elliott, of the departmer! 
of physies at Tulane, was reelected treasurer. Dt 
Harold Cummins, of the department of anatomy 
Tulane, was elected vice-president, and Mr. E. L 
Demmon, of the Southern Forest Experiment Statio 
secretary. 


Puiuie C. WAKELY, 
Acting Secretary 
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SPECIAL ARTICLES 


A LATENT VIRUS OF LILY? 


Tue demonstration by Johnson? in 1925 that 
“healthy” potatoes contain two viruses detrimental to 
related plant species, seems to be the first record of 
apparently healthy plants being insidious virus ¢ar- 
riers. These potato yiruses, originally called “mottle 
virus” and “ring-spot virus,” are now considered to be 
strains of the same virus and to represent strains of 
the X-virus as deseribed in England.* The term 
“latent” was introduced by Burnett, et al.,f in 1931 
as the name for one of these strains; the other was 
designated “virulent latent virus’—an unfortunate 
specific name since the word “latent” means “not vis- 
ible or apparent.” This specifie use of latent has not 
always been accepted, since Johnson’s terms “mottle 
virus” and “ring-spot virus” were introduced six years 
earlier. The term latent does seem apt as a descrip- 
tive adjective and group name for those viruses which 
normally oeceur in apparently healthy plants or ani- 
mals and has been used with this view-point in an 
important paper by Chester.° The term should not be 
confused with “masking.” Masking connotes a de- 
parture from normal or complete symptom expression 


S brought about usually by environmental manipulations 


or changes. 

It is customary to report as “new” a newly discov- 
ered pathogene—fungus, bacterial organism or virus! 
This paper announces a “new” latent virus widely dis- 


§ tributed in bulb-perpetuated lilies. It is not new. Its 


existence certainly dates back to 1576,° the earliest 


§ known record of broken tulips, for it is identical with 


| the color-removing virus’ of tulips which plays the 


§ leading réle in the complex virus disease known as 


tulip-breaking. This virus is called Tulip Virus 1. In 
some lily species it is latent. Another tulip virus is 
sometimes present in both obviously diseased and ap- 
parently healthy lilies. Inoculations carried out dur- 


Ing the past three years from apparently healthy bulb- 


perpetuated lilies to Clara Butt and other varieties of 
tulips have induced extreme forms of tulip-breaking. 
Tulips have proved remarkably efficient test plants for 
determining the presence of viruses in species of 
Lilium. 


The potato plant and lily species in which latent 


‘Published as Technical Paper No. 250 with the ap- 


: proval of the Director of the Oregon Agricultural Experi- 
a ment Station. Contribution of the Department of 


Botany, 
4 James Johnson, Univ. Wis. Bul. 63: 1-12, 1925. 
ft. P. Dykstra, Phytopath., 26: 597-607, 1936. 
. Grover Burnett and L. K. Jones, Wash. State Coll. 
ul, 259: 1-37, 1931, 
oar Phytopath., 25: 702-715, 1935. 
179-213 1933 M. F, Warner, Nat. Hort. Mag., 12: 


PLP. MeWhorter, Phytopath., 22: 998, 1932. 


viruses have been found are vegetatively propagated 
and have been so propagated for decades. Seedling 
potatoes do not contain latent viruses. The lily species 
in which latent viruses have been demonstrated are 
tigrinum, candidum and longiflorum. Tigrinum, ex- 
cept the variety diploid, is always self-sterile, candi- 
dum is usually so, but longiflorum seeds easily. In- 
oculations with juice from longiflorum seedlings have 
shown that they do not contain this latent virus. In 
this observation, we find an exact parallel to the cir- 
cumstances attending potato latent viruses, but it does 
not follow that this same latent virus will not prove 
transmissible in the seeds of other lily species. 

The economic significance of the latent virus or 
viruses of Lilium is also comparable to the case of the 
potato. One of the latent viruses of potato is fre- 
quently a contributory cause of the streak disease of 
tomatoes. An apparently healthy lily can cause tulip- 
breaking or be a menace to other lily species. Lily 
lovers should avoid planting bulb-perpetuated species 
among choice seedling lilies. 

Recognition of latent viruses among lily species be- 
comes a tool for the interpretation and enlargement 
of the. historical considerations of tulip-breaking, 
which has been described as the “oldest known plant 
virus disease.” Can we not suppose that wild or 
semi-wild tulips brought in from Turkestan were 
healthy until exposed to Madonna lilies in Italian 
gardens? 

The above statements are based on a four-year 
study of the inter-relation of tulip and lily viruses and 
will be published in full in a paper on the properties 
of these viruses. 

FRANK P. McWuHortTER 

OREGON STATE COLLEGE OF AGRICULTURE 

AND BUREAU OF PLANT INDUSTRY, 
U. S. DEPARTMENT OF AGRICULTURE 


A RESPONSE OF ALFALFA TO BORAX 


SEVERAL instances of crop responses to borax have 
been noted! in North Carolina. The symptoms shown 
by plants which have given this response vary rather 
widely and include abnormal leaf structure, necrosis 
of terminal buds and excessive wilting; there has also 
been noted an apparently unusual infestation with 
aphis and leaf-hoppers. 

Factors contributing to the boron requirement are 
a high pH of the soil and an abundance of calcium 
salts. 

A relation to other physiological conditions has been 


evidenced by a ease in which borax applied to romaine - 


at a rate of 4 pounds to the acre nearly eliminated the 


1L. G. Willis and J. R. Piland, Soil Science. In press. 
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symptoms which have been considered characteristic 
of a deficiency of manganese. 

Recently a problem involving the production of 
alfalfa has become acute in North Carolina. The 
terminal leaves become yellow without distortion, 
apical buds do not develop normally, plants wilt 
badly in dry weather and severe infestation with 
aphis and leaf-hoppers has been noted. Very heavy 
applications of lime have been made to the soil on 
which these characteristics were first noted. 

Borax, applied at a rate of five pounds to the acre 
in March, effectively corrected the abnormal condi- 
tions during the same year, but a similar treatment 
applied late in May did not produce any visible effect 
until the following year. Tentatively, it is suggested 
that there is a photoperiodic factor involved. 

Manganese appears to supplement the effect of 
borax, while zine is antagonistic. The influence of 
copper is negligible. 

A casual survey of alfalfa fields throughout the 
state has shown that this condition is general on all 
soils. It seems to have been aggravated by the liberal 
use of fertilizers high in calcium salts. It conforms 
in all respects to the description of “alfalfa yellows,” 
which has been considered to be a transmissible dis- 
ease. 

Photographs illustrating this effect of borax were 
exhibited at the meeting of the American Society of 
Agronomy in Washington, from November 17 to 20, 


1936. L. G. 
J. R. PmAanp 


NortH CAROLINA AGRICULTURAL 
EXPERIMENT STATION 


ENZYMIC SYNTHESIS OF CO-CARBOXYLASE 

Co-CARBOXYLASE has been obtained synthetically 
from vitamin B, and orthophosphate (a) by an 
enzymic system of dried yeast from which the natural 
co-carboxylase had been removed by extensive wash- 
ing, and (b) by an enzyme of the duodenal mucosa of 
the pig. 

(a) Synthesis by Washed Yeast: To one mg syn- 
thetic vitamin B,1 2 ce of Sérensen’s phosphate of pH 
6.7 was added. The solution was adjusted to pH 6.7 
and diluted to 3 ce with distilled water. Five ce of 
washed dry yeast? in 6.7 phosphate was added. The 
mixture was kept at 30° for 24 hours. Then it was 
boiled for 4 minutes and centrifuged. The super- 
natant fluid contained the synthetic co-carboxylase. 

(b) Synthesis by Duodenal Mucosa: Mucosa of 
pig’s duodenum was washed with water, dried in a 

1I am indebted to Merck and Company, through the 
kindness of Dr. R. T. Major, for furnishing a sample of 
their synthetic vitamin B,. 

2 The dry yeast was prepared by keeping Fleischmann’s 


yeast in an air current at 38° for about three hours. 
It was washed according to Lohmann and Schuster.3 
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current of air at 38°, extracted once with ether gn 
four times with acetone. Each extraction was applied iam 
for 10 minutes, using the same weight of solvent afi 
the original weight of mucosa. The defatted mucoy fill 
was dried at room temperature and powdered. To 54) 
mg dry powder, 7 ce phosphate of pH 6.8 and one mg 
of vitamin B, were added, and adjusted to pH 63 
A control was prepared in a similar manner, tly 
vitamin being added just before testing. Both sm, 
ples were kept for 24 hours at 30°. Then they wer 
boiled for four minutes and centrifuged. The super. 
natant fluid of the first sample contained the co-cgy. 
boxylase. 

Natural co-carboxylase had been recently isolated jj 
crystalline form from bottom yeast by Lohmann anj 
Schuster.* They found that the co-carboxylase is pyyp. 
phosphoric ester of vitamin B,. More recently Sten 
and Hofer* reported the synthesis of co-carboxylay 
from vitamin B, and POCI,. These investigator 
however, were unable to obtain co-carboxylase by w 
enzymic reaction. 

The yield of co-carboxylase prepared by cnzymir 
synthesis is nearly 100 per cent., while by POC], sy- 
thesis it is about 2 per cent. 

HENRY TAvBER 


RESEARCH LABORATORIES 
THE McL£op INFIRMARY 
FLORENCE, S. C. 
3K. Lohmann and Ph. Schuster, Naturwiss., 25: 2, 


1937; Angew. Chem., 50: 221, 1937. 
4K. G. Stern and J. W. Hofer, Scrence, 85: 483, 1937. 
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